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Description 

1. Field of the invention. 

5 The present invention relates to a recording material suited for use in direct thermal imaging. More in particular the 
present invention relates to a recording material based on a heat induced reaction between a substantially light insensitive 
organic silver salt and a reducing agent. 

2. Background of the Invention 

10 

In thermography two approaches are known : 

1 . Direct thermal formation of a visible image pattern by imagewise heating of a recording material containing matter 
that by chemical or physical process changes colour or optical density. 
15 2. Thermal dye transfer printing wherein a visible image pattern is formed by transfer of a coloured species from an 
imagewise heated donor element onto a receptor element. 

Thermal dye transfer printing is a recording method wherein a dye-donor element is used that is provided with a 
dye layer wheref rom dyed portions of incorporated dye is transferred onto a contacting receiver element by the application 
20 of heat in a pattern normally controlled by electronic information signals. 

The optical density of transparencies produced by the thermal transfer procedure is rather low and in most of the 
commercial systems - in spite of the use of donor elements specially designed for printing transparencies - only reaches 
1 to 1 .2 (as measured by a Macbeth Quantalog™ Densitometer Type TD 102). However, for many application fields a 
considerably higher transmission density is asked for. For instance in the medical diagnostical field a maximal transmis- 
25 sion density of at least 2.5 is desired. 

US 3.107.174 and US 3.031.329 disclose a material comprising on a support a heat-sensitive layer containing a 
substantially light-insensitive organic silver salt and a reducing agent. This heat-sensitive layer is coated with a protective 
layer containing silica powder. 

High optical densities can be obtained using a recording material comprising on a support a heat sensitive layer 
30 comprising a substantially light insensitive organic silver salt and a reducing agent. Such material can be image-wise 
heated using a thermal head causing a reaction between the reducing agent and the substantially light insensitive organic 
silver salt leading to the formation of metallic silver. To obtain a good thermosensitivity heating is carried by contacting 
the thermal head with the heat sensitive layer. The density level may be controlled by varying the amount of heat applied 
to the recording material. This is generally accomplished by controlling the number of heat pulses generated by the 
35 thermal head. An image having a grey scale is thus obtained. 

Because of its high density the image is in principle suitable for use as a medical diagnostic image. However the 
following problems have been encountered. Uneveness of density occurs with the number of images that have been 
printed and damaging of the heat sensitive layer occurs. These problems can be overcome by making use of a protective 
layer. Although this brings a substantial improvement, so that the image may be suitable for some applications, the 
40 images show scratches that are prohibitive for the use of the image in medical diagnostics. 

3. Summary of the invention. 

It is an object of the present invention to improve the quality of images obtained by direct thermal imaging of a 
45 recording material comprising on a support (i) a heat sensitive layer comprising a substantially light insensitive organic 
silver salt and (ii) a reducing agent being present in the heat sensitive layer or another layer on the same side of the 
support carrying the heat sensitive layer. 

Further objects of the present invention will become clear from the description hereinafter. 
According to the present invention there is provided a recording material comprising on a support (i) a heat sensitive 
so layer comprising a substantially light insensitive organic silver salt, (ii) a protective layer containing a matting agent 
dispersed in a binder and (iii) a reducing agent being present in the heat sensitive layer and/or another layer on the 
same side of the support carrying the heat sensitive layer. 

According to the present invention there is provided a method for making an image comprising image-wise heating 
by means of a thermal head a recording material as defined above said thermal head contacting the protective layer of 
55 said recording material. 
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4. Detailed description 

Thanks to the use of a matting agent in the protective layer the occurrences of scratches can be reduced and in 
some cases scratches are completely avoided. Suitable matting agents for use in connection with the present Invention 

s are particles that protrude from the protective layer and they can be organic or inorganic. They should be sufficiently 
large to avoid the scratches but are on the other hand limited in their size because of pinholes that may occur at places 
where a matting agent is present due to a reduced thermoconductivtty at these places. Preferably the matting agent will 
have an average diameter between 0.7 and 1.5 times the thickness of the protective layer. It is also preferred that the 
matting agents for use in connection with the present invention are capable of withstanding the temperatures involved 

10 in the heating process according to the present invention. Generally they should be able to withstand a temperature of 
up to 400°C without showing substantial deformations. The matting agent is preferably spherical in shape and is pref- 
erably used in an amount of 0.1 to 50% by weight more preferably in an amount of 0.25 to 30% by weight of the binder. 

Examples of matting agents that can be used are silicone resin particles, silicates, alumina, polymethylmethacrylate 
particles, polyacrylate particles etc... 

15 Preferred silicate particles having a mildly abrasive character are, e.g., clay, China clay, talc (magnesium silicate), 
mica, silica, calcium silicate, aluminium silicate, and aluminium magnesium silicate. These particles are incorporated in 
the protective layer in such a way, by selecting the appropriate size with respect to the thickness of the protective layer 
and amount as described above, that at least part of them protrudes. 

Examples of talc particles that can be used advantageously in accordance with the present invention are e.g. : 

20 

Talc 1 : Micro Ace™ Type P3 having a volume average particle size of 4.5 \im and 1 .29 % by volume thereof having 
a size higher than 10 iim (commercially available from Nippon Talc, Interorgana Chemiehandel) 

Talc 2 : Mistron™ Ultramix having a volume average particle size of 3.88 urn and 1 .72 % by volume thereof having 
25 a size higher than 1 0 jim (commercially available from Cyprus Minerals) 

Talc 3 : Micro-talc™ I.T. Extra having a volume average particle size of 4.33 jim and 2.43 % by volume thereof having 
a size higher than 10 |im (commercially available from Norwegian Talc Minerals) 

30 Talc 4 : Cyprubond™ (surface-treated to improve adhesion to the binder) having a volume particle size of 5.28 \im 
and 9.22 % by volume thereof having a size higher than 10 urn (commercially available from Cyprus Minerals). 

Talc 5 : MP10-52™ having a volume particle size of 3.15 |xm and 1 .26 % by volume thereof having a size higher 
than 10 urn (commercially available from Pfizer Minerals) 

35 

Talc 6 : MP12-50™ having a volume particle size of 2.60 \in\ and 0.97 % by volume thereof having a size higher 
than 10 ixm (commercially available from Pfizer Minerals) 

Talc 7 : Micro-talc™ A.T. Extra having a volume average particle size of 4.32 jxm and 3.76 % by volume thereof 
40 having a size higher than 1 0 jxm (commercially available from Norwegian Talc Minerals) 

Talc 8 : Stellar™ 600 having a volume average particle size of 5.1 6 jim and 6.77 % by volume thereof having a size 
higher than 10 \im (commercially available from Norwegian Cyprus Minerals) 

45 Examples of other silicate particles that can be used in accordance with the present invention are, e.g. : 

Silicate 1 : Syloid™ 378, which are silica particles having an average particle size of 4 jim and 0.06 % by volume 
thereof having a size higher than 10 jim (commercially available from Grace) 

so Silicate 2 : Iriodin™ 111, which are mica particles having an average particle size of 4.42 \xm and 1 .45 % by volume 
thereof having a size higher than 10 jutm (commercially available from Merck) 

Silicate 3 : Chlorite, which is a magnesium-aluminium silicate having an average particle size of 5.57 fim and 16.58 
% by volume thereof having a size higher than 10 \xm (commercially available from Cyprus Minerals) 

55 

The binder for use in the protective layer in connection with the present invention is preferably polymeric and can 
be selected from amongst hydrophobic and hydrophilic binders. The latter are preferred in connection with the present 
invention since it has been found that less dirt forms on the thermal head during printing. The protective layer may also 
be hardened. Hardening may be carried out by means of UV or electron beam curing or the hardening may be effected 
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using a chemical reaction between a hardening agent and the binder. Suitable hardening agents that can be used to 
harden a binder having active hydrogens are e.g. polyisocyanates, aldehydes and hydrolysed tetraalkyl orthosilicates. 

Examples of binders that can be used in connection with the present invention are e.g. copolymers of styrene and 
acrylonitrile, copolymers of styrene, acrylonitrile and butadiene, nitrocellulose, copolymers of vinylacetate and vinylchlo- 

5 ride which may be partially hydrolysed. polyesters and polycarbonates 

Suitable hydrophilic binders for use in connection with the present invention include polyvinyl alcohol, polyvinyl 
acetate preferably hydrolysed in amount of 20% by weight or more, polyvinylpyrrolidone, gelatine etc.. The hydrophilic 
binder for use in the protective layer preferably has a weight average molecular weight of at least 20000 g/mol more 
preferably at least 30000 g/mol. According to a most preferred embodiment in connection with the present invention 

10 there is used a protective layer that contains a hydrolysed polyvinyl acetate hardened with a tetraalkyl orthosilicate. 

In accordance with the present, invention it is also preferred to add a lubricant to the protective layer or apply a 
lubricant on top of the protective layer. By using a lubricant transportation problems of the recording material under the 
thermal head can be avoided as well as image deformations. The lubricant is preferably used in an amount of 0.1% by 
weight to 1 0 % by weight of the binder in the protective layer. Suitable lubricants for use in connection with the present 

15 invention are, e.g., silicone oils, polysiloxane-polyether copolymers, synthetic oils, saturated hydrocarbons, glycols, fatty 
acids and salts or esters thereof such as, e.g., stearic acid, the zinc salt of stearic acid, methyl ester of stearic acid etc... 

According to a particular embodiment in connection with the present invention the lubricant may be hardened 
together with the binder of the protective layer. For example a binder having active hydrogens and a polysiloxane having 
active hydrogens may be hardened by means of, e.g., polyisocyanate or a tetraalkyl orthosilicate, yielding a hardened 

20 protective layer containing a lubricant. 

The thickness of the protective layer in connection with the present invention is preferably between 1 urn and 1 0fim, 
more preferably between 1 .5|im and 7|im. 

Substantially light-insensitive organic silver salts particularly suited for use according to the present invention are 
silver salts of aliphatic carboxylic acids known as fatty acids, wherein the aliphatic carbon chain has preferably at least 

25 12 C-atoms, e.g. silver laurate, silver palmitate, silver stearate, silver hydroxystearate, silver oleate and silver behenate, 
and likewise silver dodecyl sulphonate described in U S-P 4,504,575 and silver di-(2-ethylhexyl)-suffosuccinate described 
in published European patent application 227 141. Useful modified aliphatic carboxylic acids with thioether group are 
described e.g. in GB-P 1,111 ,492 and other organic silver salts are described in GB-P 1 ,439,478, e.g. silver benzoate 
and silver phthalazinone, which may be used likewise to produce a thermally developable silver image. Further are 

30 mentioned silver imidazolates and the substantially light-insensitive organic silver salt complexes described in US-P 
4,260,677. 

As binding agents for the heat sensitive layer preferably thermoplastic water insoluble resins are used, wherein the 
ingredients can be dispersed homogeneously or form therewith a solid-state solution. For that purpose all kinds of natural, 
modified natural or synthetic resins may be used, e.g. cellulose derivatives such as ethylcellulose, cellulose esters, 

35 carboxymethylcellulose, starch ethers, polymers derived from a,p-ethylenically unsaturated compounds such as poly- 
vinyl chloride, after-chlorinated polyvinyl chloride, copolymers of vinyl chloride and vinylidene chloride, copolymers of 
vinyl chloride and vinyl acetate, polyvinyl acetate and partially hydrolyzed polyvinyl acetate, polyvinyl alcohol, polyvinyl 
acetals, e.g. polyvinyl butyral, copolymers of acrylonitrile and acrylamide, polyacrylic acid esters, polymethacrylic acid 
esters and polyethylene or mixtures thereof. A particularly suitable ecologically interesting (halogen-free) binder is pol- 

40 yvinyl butyral. A polyvinyl butyral containing some vinyl alcohol units is marketed under the trade name BUTVAR™ B79 
of Monsanto USA. 

The binder to organic silver salt weight ratio is preferably in the range of 0.2 to 6, and the thickness of the image 
forming layer is preferably in the range of 5 to 1 6 fun. 

The above mentioned polymers or mixtures thereof forming the binder may be used in conjunction with waxes or 
45 "heat solvents" also called "thermal solvents" or Ihermosolvents" improving the penetration of the reducing agerit(s) 
and thereby the reaction speed of the redox-reaction at elevated temperature. 

By the term "heat solvent" in this invention is meant a non-hydrolyzable organic material which is in solid state at 
temperatures below 50 °C but becomes on heating above that temperature a plasticizer for the binder of the layer wherein 
they are incorporated and possibly act then also as a solvent for at least one of the redox-reactants, e.g. the reducing 
so agent for the organic silver salt. Useful for that purpose are a polyethylene glycol having a mean molecular weight in the 
range of 1 ,500 to 20,000 described in US-P 3,347,675. Further are mentioned compounds such as urea, methyl sulfon- 
amide and ethylene carbonate being heat solvents described in US-P 3,667,959, and compounds such as tetrahydro- 
thiophene-1 ,1 -dioxide, methyl anisate and 1,10-decanediol being described as heat solvents in Research Disclosure, 
December 1976, (item 15027) pages 26-28. Still other examples of heat solvents have been described in US-P 
55 3,438,776, and 4,740,446, and in published EP-A 0 119 615 and 0 122 512 and DE-A 3 339 810. 

Suitable organic reducing agents for the reduction of substantially light-insensitive organic silver salts are organic 
compounds containing at least one active hydrogen atom linked to O, N or C, such as is the case in aromatic di- and tri- 
hydroxy compounds, e.g. hydroquinone and substituted hydroquinones, catechol, pyrogallot, gallic acid and gallates; 
aminophenols, METOL™, p-phenylenediamines, alkoxynaphthols, e.g. 4-methoxy-1-naphthol described in US-P 
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3,094.417. pyrazolidin-3-onetype reducing agents, e.g. PHENIDONE™, pyrazolin-5-ones, indanedione-1 .3 derivatives, 
hydroxytetrone acids, hydroxytetronimides, reductones, and ascorbic acid. Representatives for thermally activated 
reduction of organic silver salts are described e.g. in US-P 3,074,809, 3,080,254, 3,094,41 7, 3.887,378 and 4,082,901 . 

Particularly suited organic reducing agents for use in thermally activated reduction of the substantially light insen- 
sitive silver salts are organic compounds containing in their structure two free hydroxy groups (-OH) in ortho-position 
on a benzene nucleus as is the case in catechol and polyhydroxy spiro-bis-indane compounds corresponding to the 
following general formula (I) which are preferred for use in the recording material according to the present invention: 

5 



6 R 




R 



wherein : 

R represents hydrogen or alkyl, e.g. methyl or ethyl, 

each of R 5 and R 6 (same or different) represents, an alkyl group, preferably methyl group or a cycloalkyl group, 
e.g. cydohexyl group, 

each of R 7 and R» (same or different) represents, an alkyl group, preferably methyl group or a cycloalkyl group, 
e.g. cydohexyl group, and 

each of 2S and 22 (same or different) represents the atoms necessary to close an aromatic ring or ring system, 
e.g. benzene ring, substituted with at least two hydroxyl groups in ortho- or para-position and optionally further substituted 
with at least one hydrocarbon group, e.g an alkyl or aryl group. 

Particularly useful are the pdyhydroxy-spiro-bis-indane compounds described in US-P 3,440,049 as photographic 
tanning agent, more espedally S.S.S'.S'-tetramethyl-S.e.S'.e'-tetrahydroxy-IJ'-spiro-bis-indane (called indane I) and 
S.S.S'.SMetramethyl^.ej.^.S'J'-hexahydroxy-l.l '-spiro-bis-indane (called indane II). Indane is also known under the 
name hydrindene. 

Preferably the reducing agent is added to the heat sensitive layer but all or part of the reducing agent may be added 
to one or more other layers on the same side of the support as the heat sensitive layer. For example, all or part of the 
reducing agent may be added to the protective surface layer. 

The recording material may contain auxiliary redudng agents having poor redudng power in addition to the main 
reducing agent described above preferably in the heat sensitive layer containing the organic silver salt. For that purpose 
preferably sterically hindered phenols are used. 

Sterically hindered phenols as described e.g. in US-P 4,001,026 are examples of such auxiliary reducing agents 
that can be used in admixture with said organic silver salts without premature reduction reaction and fbg-fbrmation at 
room temperature. 

For obtaining a neutral black image tone with silver formed in the higher optical density parts and neutral grey in 
the lower densities the redudble silver salt(s) and reducing agents are advantageously used in conjunction with a so- 
called toning agent known from thermography or photo-thermography. 

Suitable toning agents are the phthalimides and phthalazinones within the scope of the general formulae described 
in US-P 4,082,901. Further reference is made to the toning agents described in US-P 3,074,809, 3,446,648 and 
3,844,797. Particularly useful toning agents are likewise the heterocyclic toner compounds of the benzoxazine dione or 
naphthoxazine dione type. 

According to the present invention an image can be obtained with the above described recording material by image- 
wise heating the recording material by moving the recording material under a thermal head, said thermal head contacting 
the protective layer. The recording material may be heated with a temperature of upto 400°C by varying the number of 
heat pulses given by the thermal head. By varying the number of heat pulses the density of the corresponding image 
pixel is varied correspondingly. 
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The present invention will now be illustrated by the following examples without however the intention to limit the 
invention thereto. All parts are by weight unless otherwise specified. 

EXAMPLE 1 

Preparation of the recording materials: 

A subbed polyethylene terephthalate support having a thickness of 1 00 {am was doctor blade-coated so as to obtain 
thereon after drying the following heat sensitive layer including : 



silver behenate 


4.42 g/nr* 


polyvinyl butyral 


4.42 g/m2 


reducing agent S as defined hereinafter 


0.84 g/m2 


3,4-dihydro-2 p 4-dioxo-1,3,2H-benzoxa2ine 


0.34 g/m2 


silicone oil 


0.02 g/m2 



Reducing agent S is 1 J , -spirobi(1H-indene)-5,5\6,6 , -tetrd-2 l 2\3,3'-tetrahydro-3 t 3,3 , ,3 , -tetramethyl. 
To the heat sensitive layer was coated a protective layer having the following composition: 



polycarbonate (see below) 


6g/m2 


matting agent 


(see table 1) 


Tegoglide 410*™ 


0.3g/rr* 



(*) Tegoglide 41 0™ is a lubricant of the 
potysiloxane-polyether type. 



The structure of the polycarbonate used was as follows: 
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wherein x = 55 mo!% and y = 45 mol%. 



Table 1 



Matting agent 


Sample no. 


Type 


Diameter (jim) 


Amount (g/m2) 


1 








2 


Tospearl™ 145 


4.5 


0.18 


3 


PMMA 


6 


0.06 


PMMA= copolymer of styrene, methylmethacrylate, stearyl methacrylate, malelnic 


acid sodium salt and 2-trimethoxysilylethyl methacrylate. 




Tospearl™ 145 is a silicone resin particle 





15 

The recording materials prepared as described above were image-wise heated with a thermal head in a thermal 
printer so as to obtain a density of 3.2. The obtained minimum density in each case was less than 0.05. The obtained 
images were then visually inspected for scratches and assigned a number from 0 to 5 to indicate the amount of scratches. 
20 A number of 0 indicates that no scratches were found whereas a number of 5 indicates severe scratching of the image. 
The obtained results are listed in table 2. 



Table 2 



Sample no. 


Scratches 


1 


5 


2 


1 


3 ; 


3 



30 

From the above table it can be seen that the number of scratches on the image can be effectively reduced by adding a 
matting agent to the protective layer. 

EXAMPLE 2 

35 

A recording material was prepared similar to the recording materials of example 1 with the exception however that 
the protective layer was replaced with a layer having the following composition: 



40 


polyvinyl alcohol 


3.5g/m2 




China Clay (matting agent) 


LSg/n* 



The polyvinyl alcohol used was POLYVIOL™ W48/20 obtained from Wacker. 
45 The thus-obtained recording material was printed and evaluated as in example 1 . A number of 1 could be assigned 
to indicate the amount of scratches. Furthermore it was found that no contamination of the thermal head occurred. 

EXAMPLE 3 

so A recording material was prepared as described in example 2, with the exception that on top of the protective layer 
there was applied a thin layer of Tegoglide™ 410 (lubricant) in an amount of 18mg/m2 A number of 0 to 1 could be 
assigned to indicate that practically no scratches were found. Furthermore it was found that no contamination of the 
thermal head occurred. 

55 EXAMPLE 4 

2 parts of a solution in water containing 7% of polyvinyl alcohol (POLYVIOL™ W48/20 from Wacker) and 3% of 
China Clay were mixed with 1 part of an aqueous solution containing 14% of tetramethyl orthosilicate. The mixture was 
brought to pH=4 using sodium hydroxide. 
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The obtained solution was coated with a Braive knife of SOjim to a polyethyleneterephthaiate support containing the 
heat sensitive layer described in example 1 . The obtained recording material was dried and heated for 1 hour at 60°C 
to harden the protective layer. 

The recording material was then printed and evaluated as described in example 1 . No scratches were found on the 
5 image. Furthermore it was found that no contamination of the thermal head occurred. 

Claims 

1. A recording material comprising on a support (i) a heat sensitive layer comprising a substantially light insensitive 
10 organic silver salt, 00 a protective layer containing a matting agent dispersed in a binder and (iii) a reducing agent 

being present in the heat sensitive layer and/or another layer on the same side of the support carrying the heat 
senttive layer characterised in that a lubricant is comprised in said protective layer or is present on top of said 
protective layer. 

is 2. A recording material comprising on a support (i) a heat sensitive layer comprising a substantially light insensitive 
organic silver salt, (ii) a protective layer containing a matting agent dispersed in a binder and (iii) a reducing agent 
being present in the heat sensitive layer and/or another layer on the same side of the support carrying the heat 
sensitive layer characterised in that the average diameter of said matting agent is between 0.7 and 1 .5 times the 
thickness of the protective layer. 

20 

3. A recording material comprising on a support (i) a heat sensitive layer comprising a substantially light insensitive 
organic silver salt, (ii) a protective layer containing a matting agent dispersed in a binder and (iii) a reducing agent 
being present in the heat sensitive layer and/or another layer on the same side of the support carrying the heat 
sensitive layer characterised in that said protective layer is hardened. 

25 

4. A recording material according to claim 1 , 2 or 3 wherein said binder is a polycarbonate. 

5. A recording material according to claim 1 , 2 or 3 wherein said binder is hydrophilic. 

so 6. A recording material according to claim 5 wherein said binder is polyvinyl alcohol or a polyvinyl acetate. 

7. A method for making an image comprising image-wise heating a recording material comprising on a support (i) a 
heat sensitive layer comprising a substantially light insensitive organic silver salt, (ii) a protective layer containing a 
matting agent dispersed in a binder and (iii) a reducing agent being present in the heat sensitive layer and/or another 

35 layer on the same side of the support carrying the heat sensitive layer, by means of a thermal head contacting the 
protective layer of the recording material. 

8. A method according to claim 7 wherein a lubricant is comprised in said protective layer or a lubricant is provided on 
top of said protective layer. 

40 

9. A method according to claim 7 wherein the average diameter of said matting agent is between 0.7 and 1 .5 times 
the thickness of the protective layer. 

10. A method according to claim 7 wherein said protective layer is hardened. 

45 

1 1 . An image obtained by any of the methods of claims 7 to 10 for use in medical diagnostics. 
PatentansprQche 

so 1. Ein Aufzeichnungsmaterial, enthaltend auf einem Trflger (i) eine warmeempfindliche Schicht, die ein wesentlich 
lichtunempf indliches. organisches Silbersalz enthait, (ii) eine Schutzschicht, die ein in einem Bindemittel dispergier- 
tes Mattiermittel enthait, und (iii) ein Reduktionsmittel, das sich in der w&rmeempf indlichen Schicht und/oder in einer 
anderen Schicht auf der gleichen Tragerseite wie die warmeempfindliche Schicht bef indet, dadurch gekennzeichnet, 
daB ein Schmiermittel in der Schutzschicht enthalten ist oder sich oben auf der Schutzschicht befindet. 

55 

2. Ein Aufzeichnungsmaterial enthaltend auf einem Trager (i) eine warmeempfindliche Schicht, die ein wesentlich 
lichtunempfindliches, organisches Silbersalz enthait, (ii) eine Schutzschicht, die ein in einem Bindemittel dispergier- 
tes Mattiermittel enthait, und (iii) ein Reduktionsmittel, das sich in der warmeempf indlichen Schicht und/oder in einer 
anderen Schicht auf der gleichen Tragerseite wie die warmeempfindliche Schicht befindet, dadurch gekennzeichnet, 
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daB der durchschnittliche Durchmesser des Mattiermrttels zwischen 0.7 und 1.5 mal die Dicke der Schutzschicht 
liegt. 

3. Ein Aufzeichnungmaterial. enthaftend auf einem Trflger (i) eine warmeempf indliche Schicht, die ein wesentlich licht- 
5 unempfindliches. organisches Silbersalz enthait, (ii) eine Schutzschicht, die ein in einem Bindemittel dispergiertes 

Mattiermittel enthait, und (iii) ein Reduktionsmrttel, das sich in der wflrmeerrpf indlichen Schicht und/oder in einer 
anderen Schicht auf der gleichen Tragerseite wie die warmeempf indliche Schicht bef indet. dadurch gekennzeichnet, 
daB die Schutzschicht ausgehartet tst. 

10 4. Ein Aufzeichnungsmaterial nach Anspruch 1 . 2 oder 3, dadurch gekennzeichnet. daB das Bindemittel ein Poly(car- 
bonat) ist. 

5. Ein Aufzeichnungsmaterial nach Anspruch 1 . 2 oder 3, dadurch gekennzeichnet. daB das Bindemittel hydrophil ist. 

is 6. Ein Aufzeichnungsmaterial nach Anspruch 5, dadurch gekennzeichnet, daB das Bindemittel Poly(vi nylalkohol) oder 
ein Poly(vinylacetat) ist. 

7. Eine Methode zur Erzeugung eines Bildes, in der ein Aufzeichnungsmaterial. enthaltend auf einem Trfiger (i) eine 
warmeempf indliche Schicht. die ein wesentlich lichtunempf indliches. organisches Silbersalz enthait, (ii) eine Schutz- 
20 schicht. die ein in einem Bindemittel dispergiertes Mattiermittel enthait, und (iii) ein Reduktionsmittel. das sich in 
der warmeempf indlichen Schicht und/oder in einer anderen Schicht auf der gleichen Trdgerseite wie die warme- 
empf indliche Schicht bef indet, bildmaBig mittels eines Thermokopfes erhitzt wird, welcher die Schutzschicht des 
Aufzeichnungsmaterials berOhrt. 

25 8. Eine Methode nach Anspruch 7. dadurch gekennzeichnet, daB ein Schmiermittel in der Schutzschicht enthalten ist, 
Oder daB ein Schmiermittel oben auf der Schutzschicht verschafft wird. 

9. Eine Methode nach Anspruch 7, dadurch gekennzeichnet, daB der durchschnittliche Durchmesser des Mattiermit- 
tets zwischen 0,7 und 1 ,5 mal die Dicke der Schutzschicht liegt. 
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10. Eine Methode nach Anspruch 7. dadurch gekennzeichnet, daB die Schutzschicht ausgehartet ist. 

11. Ein Bild, das mit irgendwelcher der Methoden der AnsprOche 7 bis 10 erzeugt ist, fur den Gebrauch in der medizi- 
nischen Diagnostic 
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Revendications 

1 . Un matariau enregistreur comprenant sur un support (i) une couche sensible a la chaleur comprenant un sel d'argent 
organique substantiellement insensible a la tumidre, (ii) une couche de protection contenant un agent de matage 

40 disperse dans un liant et (iii) un agent r6ducteur 6tant present dans la couche sensible a la chaleur et/ou dans une 
autre couche qui se trouve sur le m£me c6t6 du support que la couche sensible a la chaleur. caract6ris6 en ce 
qu'un lubrif iant est compris dans la couche de protection ou est present sur la couche de protection. 

2. Un matariau enregistreur comprenant sur un support (i) une couche sensible a la chaleur comprenant un sel d'argent 
45 organique substantiellement insensible a la lumigre. (ii) une couche de protection contenant un agent de matage 

disperse dans un liant et (iii) un agent r&Jucteur atant present dans la couche sensible a la chaleur et/ ou dans une 
autre couche qui se trouve sur le m§me cdta du support que la couche sensible a la chaleur. caract£ris6 en ce que 
le diamatre moyen de I'agent de matage est entre 0,7 et 1 ,5 fois I'gpaisseur de la couche de protection. 

so 3. Un materia u enregistreur comprenant sur un support (i) une couche sensible a la chaleur comprenant un sel d'argent 
organique substantiellement insensible a la lumi&re, (ii) une couche de protection contenant un agent de matage 
disperse dans un liant et (iii) un agent r£ducteur atant present dans la couche sensible a la chaleur et/ ou dans une 
autre couche qui se trouve sur le m§me cdta du support que la couche sensible a la chaleur. caract6ris6 en ce que 
la couche de protection est durcie. 

55 

4. Un matariau enregistreur selon la revendication 1 , 2 ou 3, caracteris6 en ce que le liant est un poly(carbonate). 

5. Un matariau enregistreur selon la revendication 1. 2 ou 3. caractarisa en ce que le liant est hydrophile. 
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6. Un materiau enregistreur selon la revendication 5. caract6ris6 en ce que le liant est du poly(alcool de vinyle) ou un 
poly(ac6tate de vinyle). 

7. Une m6thode pour faire une image comprenant l'6chauffement sous forme d'image d'un mat6riau enregistreur com- 
prenant sur un support (i) une couche sensible k la chaleur comprenant un sel d'argent organique substantiellement 
insensible k la lumidre, (ii) une couche de protection contenant un agent de matage disperse dans un liant et (iii) 
un agent r6ducteur 6tant present dans la couche sensible k la chaleur et/ ou dans une autre couche qui se trouve 
sur le m§me cdt6 du support que la couche sensible k la chaleur, au moyen d'une t§te thermique qui entre en 
contact avec la couche de protection du materiau enregistreur. 

8. Une m6thode selon la revendication 7, caract6ris6e en ce qu'un tubrif iant est rent erm6 dans la couche de protection 
ou qu'un lubrrfiant est fourni sur la couche de protection. 

9. Une m6thode selon la revendication 7, caract6ris6e en ce que le diamStre moyen de I'agent de matage est entre 
0,7 et 1 ,5 fois l'6paisseur de la couche de protection. 

10. Une m6thode selon la revendication 7, caract6ris6e en ce que ta couche de protection est durcie. 

11. Une image obtenue par Tune quelconque des m&hodes des revendications 7 610 pour §tre utilis6e dans le dia- 
gnostic medical. 
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